Process P Process Q

Step  Action Step Action

P, | Request (D) O, | Request(T)

o} Lock (D) g, Lock (T)

p, |Request(T) d, |Request (D)

Py Lock (T) s Lock (D)

P, Perform function a, Perform function
Ps Unlock (D) Os Unlock (T)

Pe Unlock (T) Os Unlock (D)

Figure 6.4 Example of Two Processes Competing for Reusable Resour ces
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3 2 2 P1 1 0 0
6 1 3 P2 6 1 2
3 1 4 P3 2 1 1
4 2 2 P4 0 0 2
Clam Matrix Allocation Matrix
(@) Initial state
Rl R2 R3 Rl R2 R3
3 2 2 P1 1 0 0
0 0 0 P2 0 0 0
3 1 4 P3 2 1 1
4 2 2 P4 0 0 2
Claim Matrix Allocation Matrix
(b) P2 runsto completion
Rl R2 R3 Rl R2 R3
0 0 0 P1 0 0 0
0 0 0 P2 0 0 0
3 1 4 P3 2 1 1
4 2 2 P4 0 0 2
Clam Matrix Allocation Matrix
(c) P1runsto completion
RlI R2 RS3 Rl R2 RS3
0 0 0 P1 0 0 0
0 0 0 P2 0 0 0
0 0 0 P3 0 0 0
4 2 2 P4 0 0 2
Clam Matrix Allocation Matrix

(d) P3runsto completion

Figure 6.6 Determination of a Safe State
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Rl R2 RS3 Rl R2 RS3
3 2 2 P1 1 0 0
6 1 3 P2 5 1 1
3 1 4 P3 2 1 1
4 2 2 P4 0 0 2

Claim Matrix Allocation Matrix
(@) Initial state

R1I R2 RS3 R1I R2 RS3
3 2 2 P1 2 0 1
6 1 3 P2 5 1 1
3 1 4 P3 2 1 1
4 2 2 P4 0 0 2

Claim Matrix Allocation Matrix

(b) P1requestsoneunit each of R1 and R3
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RI R2 R3
1 1 2

Available Vector

Rl R2 RS
0 1 1
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Figure 6.7 Determination of an Unsafe State



